Subtotal nephrectomy stimulates cyclooxygenase 2 expression and prostacyclin synthesis in the rat remnant kidney.
Recently, two isoforms of cyclooxygenase (COX) have been identified, a constitutive form (COX-1) and a mitogen-inducible form (COX-2). Several studies have suggested that COX is activated in renal insufficiency, but little is known about the relationship between progression of renal insufficiency and the COX isoforms. Five-sixths-nephrectomized (NX) rats were used. 4, 8, and 12 weeks after nephrectomy, the renal cortical prostaglandin contents and the expression levels of the two isoforms of COX were determined by enzyme immunoassay and Western-blotting, respectively. The localization of COX was examined by immunohistochemistry. Renal cortical prostacyclin (PGI2) and COX-2 were significantly upregulated 8 and 12 weeks after NX, while COX-1 remained at the basal level. There was a high correlation between COX-2 and creatinine clearance (r = -0.845). There was also a high correlation between COX-2 and PGI2 (r = 0.816). Immunohistochemistry revealed the expression of COX-2 to be enhanced in the macula densa in NX rats. Renal cortical COX-2 and prostacyclin were upregulated corresponding to the progression of renal insufficiency in NX rats. These results suggest enhancement of COX-2 expression in the macula densa, perhaps stimulated by a decrease in renal blood flow which upregulates PGI2 synthesis to protect the kidney from ischemia in renal insufficiency.